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(54) OPTO-ELECTRONIC INTEGRATED CIRCUIT 

(57)Abstract: ' *' 1 ' 

PURPOSE: To obtain an opto-electronic integrated circuit, which does 'never 
cause restrictions of the layout of elements even if the* electronic circuit element 
is formed on a substrate surface' different from 'a substrate surface formed with 
the photodetectors and is capable of reducing effectively the incidence of light to 
the electronic? circuit element. ■-:;■...>• . rV-. i\ x \ jlr.»,-;:* . ^ ^ y 
CONSTITUTION: With, photodetectors 2 formed on one main surface of a single 
GaAs substrate 1 , an electronic circuit .element 3 is formed on the other main 
surface of the. substrate .1, a via hole .13 is provided in the substrate 1 and these 
elements are, electrically connected, to each other through wirings 7a and 7c. . 
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T * NOTICES * 
JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] In the opto-electronic integrated circuit which has a photo detector and an electronic- 
circuitry component in the same substrate, and processes by changing a lightwave signal into an 
electrical signal The photo detector which has arranged P type and an N type electrode layer to 
juxtaposition, and formed them by turns on the 1 principal plane of the above-mentioned substrate, The 
opto-electronic integrated circuit characterized by having the electronic-circuitry component formed on 
the other principal planes of the above-mentioned substrate, apd the Bahia hall which is established in 
the above-mentioned substrate and connects electrically the above-mentioned photo detector and the 
above-mentioned electronic-circuitry component. 

[Claim 2] The opto-electronic integrated circuit which has a photo detector and an electronic-circuitry 
component, is equipped with the 1 st. substrate with which the photo detector was formed on. the 1 
principal plane, and the 2nd substrate with which the electronic-circuitry component was formed on the 
1 principal plane in the opto-electronic integrated circuit which processes by changing a lightwave signal 
into an electrical signal, each other principal planes of the list substrate of the above and the 2nd 
substrate are made to bounter, carries out a laminatihg, and is characterized by constituting a circuit. 
[Claim 3] The opto-electronic integrated circuit characterized by to have made the 1st Bahia hall which 
connects with the above-mentioned photo detector and the electric target prepared in the 1st 
substrate of the above, and results in the other principal plane side of this substrate, and the 2nd Bahia 
hall which was established in the 2nd substrate of the above, and which connects with the above- 
mentioned electronic-circuitry component and an electric target, and results in the other principal plane 
side of this substrate counter in an optp-electroi^ 
connect these Bahia hall with a pewter. 

[Claim 4] The opto-electronic integrated circuit characterized by connecting the 1st Bahia hall which 
was established in the 1st substrate of the above, and which connects with the above-mentioned photo 
detector and an electric target, and results in the other principal plane side of this substrate, and the 
electrode of the above-mentioned electronic-circuitry component formed on the 1 principal plane. of the 
2nd substrate of the above by wirebonding in an opto-electronic integrated circuit according to claim 2. 
[Claim 5] The opto-electronic integrated circuit characterized by connecting the 2nd Bahia hall which 
was established in the 2nd substrate of the above, and which connects with the above-mentioned 
electronic-circuitry component and an electric target, and results in the other principal plane side of 
this substrate, and the electrode of the above-mentioned photo detector formed on the 1 principal 
plane of the 1st substrate of the above by wirebonding in an opto-electronic integrated circuit according 
to claim 2. 



[Translation done.] 
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r * NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

"I.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the thing aiming at reduction of the effect of the 
leakage light which carries out incidence of the signal acquired by carrying out photo electric translation 
by the photo detector especially out of a photo detector about the opto-electronic integrated circuit 
processed in a latter circuit. 
[0002] 

[Description of the Prior Art] Drawing 10 is pattern drawing of the conventional opto-electronic 
integrated circuit shown in JP,62-32643,A, and is drawing 10 (a). The pattern on the front face of a 
substrate is shown,, and it is drawing. 10 (b). The pattern on the rear face of a substrate is shown. 
Moreover, drawing 1 1 is drawing showing the cross-section structure of an opto-electronic integrated 
circuit, and drawing 12 is the representative circuit schematic of the opto-electronic integrated circuit 
of above-mentioned drawing 1 0 and drawing 1 1 further. p+ impregnation layer ;2c and n+ which are the 
photodiode which is the photo detector which 1 changes light into a GaAs substrate with: a thickness of 
100 micrometers, and changes 2 into the electrical and electric equipment in drawing, and were formed 
in the front face of the above-mentioned GaAs substrate 1 by carrying out an ion implantation It; 
consists of 2d of impregnation layers- and p electrode 2a prepared on these impregnation layer and n 
electrode 2b. Moreover, 3 is a field-effect transistor (it omits Following FET) which constitutes the 
preamp of the input section of the electronic-circuitry component which changes and outputs the . 
current changed with the above-mentioned photodiode 2 to a voltage signal, and is prepared on the 
same substrate side as the above-mentioned photodiode 2. After this FET forms bamer layer-3c and, 3d 
of source drain ohmic contact- layers in. a substrate front face by impurity impregnation, insulator layer 
8a is prepared all over a substrate, opening of the predetermined part is carried out, ohmic f electrode 3b 
of gate electrode 3a of FET, the source, and a drain is formed, it is obtained, and insulator layer 8b is 
formed on it. In addition, resistance 4 is omitted in drawing 1 1 ... . ,c *■ 

[0003] The resistance which further 4 is connected to p electrode 2a of a photodiode 2, and seryes as a 
load of a photodiode; and 5 are connection **** load resistance at drain electrode 3b of FET3, and 6 is 
a photodiode 2 and an object for the current supply of FET3, or a bonding pad for- output-signal .ejection. 
Moreover, 7 is wiring which connects between each component or between: a component and a pad*. and 
9 is a protective, coat on. the front face of a chip. The .substrate side in which the above-mentioned,,; 
photodiode 2 and FET3 were formed is the rear^face gold. plate layer formed in the substrate side of an 
opposite hand, and in case 10 mounts a chip in a package, it is, for using solder. etc. and . making it be 
easy to paste up. 11 is an optical fiber which is a transmission medium, and 12 shows the ; incident light 
from an optical fiber. "I"- 1 * 

[0004] Next, actuation is explained. The incident light 12 (lightwave signal) of the, short wavelength ... 
region (lambda= 0.85 micrometers) which carried out incidence to the photodiode 1 2 through the optical 
fiber 11 p+ of a photodiode 2 Impregnation layer 2c and n+ A free electron .hole and an electron are 
generated in 2d of impregnation layers. Subsequently, these free electron holes and an electron are the 
above-mentioned p+ impregnation layer 2c and n+. Moving to the depletion-layer field.between. 2d . of 
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impregnation layers, an electron hole is p+ To impregnation layer 2c, an electron is n+ The reverse 
current (photocurrent) of the strength proportional to the strength of light arises toward 2d of 
impregnation layers, and it is taken out from p electrode 2a. Wiring 7 connects with the load resistance 4 
of gate electrode 3a of FET3, and a photodiode 2, and when the current taken out from p electrode 2a 
flows to load resistance 4, this p electrode 2a is changed into a voltage signal, and is inputted into gate 
electrode 3a of FET3. And this voltage signal is taken out from the bonding pad 6 which is amplified by 
the voltage amplifier which consists of FET3 and load resistance 5, and serves as an output terminal. 
[0005] By the way, the speed of response of a circuit is decided by the opto-electronic integrated 
circuit of the above-mentioned structure with CR time constant by the capacity of a photo detector, 
the input capacitance of FET, and the load resistance of a photodiode. large-capacityHzing of optical 
communication in recent years — following — high-speed transmission — possible — and low in 
order to constitute a noise opto-electronic integrated circuit, the capacity of a photo detector needs to 
be decreased. For that, an effective means sets the diameter of light-receiving of a photo detector to 
about dozens of micrometers. However, the core diameter of the optical fiber which light spreads is 
about 10 micrometers - about 50 micrometers, and incidence of the lightwave signal is carried out also 
to the photo detector exterior on the breadth of the light by the diffraction phenomena in an optical 
fiber edge, or the precision of the alignment between a fiber and a photo detector. And when the light 
which did in this way and leaked out of the photo detector carried out incidence to the barrier layer of 
FET, photo electric translation arose within the barrier layer- and the carrier was excited,. for example, 
there was a trouble that the operating state of FET — the drain current of FET increases — changed 
and malfunctioned. 

[0006] Moreover, as shown in JP,61-135155,A of drawing 13 , it is n+ on the halfHnsulation GaAs 
substrate 121. The mold GaAs layer 122, n - There are some which carry out the laminating of the mold 
GaAs layer 123; the high resistance AIGaAs layer 124, the undoping GaAs layer 125, and the nGaAs 
layer 126 one by one, establish the separation slot 133 in this, form PIN mold diode and the FET section, 
and formed PIN mold diode and the FET section on the same flat surface. If it explains in full detail, 
patterning of the nGaAs layer 126 of the FET section formation field and the undoping GaAs layer 125 is 
carried out, and the source . drain of FET and the gate electrode are formed. Moreover, a hollow is 
formed in the high resistance AIGaAs layer 124 of an PIN mold diode formation field, zinc is diffused, p 
type layer 128 is formed so that the downward n-mold GaAs layer 123 may be reached, p mold 
electrode 130 is formed in an upper bed side, the aluminum wiring 131 is used for the gate G. of the FET 
section, and this is connected. Moreover, 132 is h mold electrode of a PIN diode, and 127 is a wrap 
silicon nitride about a component. 

[0007] Although the problem by leakage lump of the light to a mist beam and the FET section will arise 
in such structure, he is trying to prevent a leakage lump of the light to the FET section by considering 
as structure as shown in drawing 14 in this official report. When it explains in full detail, they are^the high 
resistance AIGaAs layer 104 and n on the halfHnsulation GaAs substrate 105. - The mold GaAs layer 
103, the nGaAs layer 102, and n+ The laminating of the mold GaAs layer 101 is carried out one by one, 
and the field in which the FET section and a PIN diode are formed is classified using the isolation 
insulating region 108. Subsequently, the high resistance AIGaAs layer 104 is exposed, this hollow 106 is 
made to diffuse zinc, 107 [ p-layer ] is formed [ the haHHnsulation GaAs substrate 105 of the light 
sensing portion of a PIN diode is removed, it becomes depressed, and 106 is formed, ], and the p 
electrode 110 is formed in this, and it is n+. On the mold GaAs layer 101, the n electrode 109 is formed 
and a PIN diode is formed. And the gate electrode G of the FET section which adjoins the n electrode 
109 of diode is connected using the aluminum wiring 112. 

[0008] And although an optical fiber is inserted in the hollow 106 of p type layer 107 of diode and a free 
electron is generated at the time of actuation n- of the upper part [ free electron / which was . 
generated with this configuration ] The mold GaAs layer 103, the nGaAs layer 102, and n+ A sake the 
mold GaAs layer 101 — a passage — a carrier — a lengthwise direction — transmitting.— having,— 
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from n mold electrode 109 — taking out — having — It is necessary to prepare the field which forms 
the FET section and a PIN diode, and to divide a detached core 108. Constraint will arise in the physical 
relationship of the field in which p type layer 107 is.formed, and the field. in, which FET is formed, and the 
degree of freedom of component arrangement was small, as a result was. what has the nonconformity of 
being unable to aim at improvement in the degree of integration of a device. Moreover, since it is a 
laminated structure, there is nonconformity that a production process is complicated and causes buildup 
of cost. 
[0009] 

[Problem(s) to be Solved by the Invention] In order to constitute the conventional opto-electronic 
integrated circuit as mentioned above and to reduce the leakage light to an electronic-circuitry 
component, the substrate of a laminated structure was used, the limit arose from the need of securing 
the track of a carrier if an electronic-circuitry component is formed in a different substrate side from 
the substrate side in which the photo detector was formed, in the physical relationship of the photo 
detector by the side of a substrate front face, and the electronic-circuitry component by the side of a 
substrate rear face, and there was a trouble of becoming disadvantageous from a degree of integration 
or a cost side. 

[0010] This invention was made in order to cancel the above troubles, and even if. it forms an 
electronic-circuitry component in a different substrate side from the substrate side in which the photo 
detector, was formed, it aims at obtaining the opto-electronic integrated circuit which a limit does not 
arise with the layout of a component and can reduce the incidence of the light to an electronic-circuitry 
component effectively. 
[0011] 

[Means for Solving the Problem] The opto-electronic integrated circuit concerning this invention is 
prepared in the photo detector formed on the 1 principal plane of a substrate, the electronic-circuitry 
component formed on the other principal planes of the above-mentioned substrate, and the above- 
mentioned substrate, and is equipped with the Bahia hall which connects electrically the above- 
mentioned photo detector and an electronic-circuitry component. 

[0012] Moreover, have the 1st substrate with which the photo detector was formed on the 1 principal 
plane, and the 2nd substrate with which the electronic-circuitry component was formed on the 1 
principal plane, each other principal planes of the 1st substrate of the above and the 2nd substrate are 
made to counter, a laminating is carried out, and an opto-electronic integrated circuit is constituted. 

[0013]-. - ■ '•■ '.. ■ ■ •'■ 

[Function] An electronic-circuitry component is formed on the substrate side (other principal planes) of 
different another side from the field in which the photo detector was formed on the 1 principal plane of 
a substrate, and this photo detector was formed in this invention. Since it was made to connect 
electrically using the Bahia hall in which the above-mentioned photo detector and the above-mentioned 
electronic-circuitry component were prepared by the above-mentioned substrate, since substrate 
thickness is sufficiently thick Incident light is almost absorbed on the substrate front face of the field in 
which the photo detector is formed. The incidence of the light to the electronic-circuitry component 
currently formed in the substrate rear face can decrease, change of the operating state of FET, such as 
an increment in a drain current, can be controlled, and cutback-ization of a chip size can be attained by 
forming a circuit further without a limit of a layout in substrate both sides. 

[0014] Moreover, form a photo detector on the 1 principal plane of the 1st substrate, and an electronic- 
circuitry component is formed on the 1 principal plane of the 2nd substrate. Since each other principal 
planes of the 1st substrate of the above and the 2nd substrate were made to counter, the laminating 
was carried out and the opto-electronic integrated circuit was constituted, even if it forms a photo 
detector and a digital disposal circuit in a different substrate according to an individual While being able 
to reduce the incidence of the light to an electronic-circuitry component effectively, the photo detector 
of various classes can be formed. 
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[0015] 

[Example] Hereafter, one example of this invention is explained about drawing; Drawing 1 is pattern 
drawing of the opto-electrohic integrated circuit by the lst example of invfention, L and is drawing 1 (a). 
Pattern drawing on the front face of a substrate is shown, and it is drawing 1 (b); Pattern drawing on the 
rear face of a substrate is shown. In drawing, a considerable part is shown and they are that the same 
sign as drawing 10 is the same, or the Bahia hall where 13 connects the photodiode 2 of Ga As substrate 
1 front face, FET3 on the rear face of a substrate, and the load resistance 4 of a photodiode. In addition, 
resistance 4 is omitted in the following explanation. 

[0016] Moreover, drawing 2 is the sectional view of the opto-electronic integrated circuit of above-' 
mentioned drawing 1 , drawing 3 is drawing having shown the process flow at the time of forming the 
circuit of drawing 1 T and drawing 2 , and in case 14 gold-plates in the Bahia hall 13, in order to form a 
gold plate layer also in the part which becomes the bottom of the Bahia hall, it is the insulator layer 
prepared in the rear-face side of a substrate 1. 

[0017] Hereafter, a process flow is explained. It is drawing 3 (a) first. An ion implantation is carried out 
to GaAs substrate 1 both sides with a thickness of 100 micrometers so that it may be shown, and it is 
p+ of a photodiode 2 to one principal plane (substrate front face) of a substrate 1. Impregnation layer 2c 
and n+ 2d of impregnation layers is formed and barrier layer 3c of FET3 and resistance 5 which are an 
electronic circuitry are formed in the other principal planes (substrate rear face) of a substrate 1. Next, 
drawing 3 (b) After forming the insulator layer 14 for pars-basilaris-ossis-occipitalis gold plate formation 
of the Bahia hall in the substrate front face in which the photodiode was formed so that it may be. 
shown, gate electrode 3a of FET is prepared in a substrate rear face, it carries out an ion implantation, 
using this as a mask, and 3d of ohmic contact layers of FET is formed by the self aryne. Subsequently, 
insulator layer 8a is formed in substrate 1 rear face, patterning of the predetermined part is carried out, 
ohmic electrode 3b of FET and ohrriib electrode 5a of resistance 5 are formed, and insulator layer 8b is 
further formed on it. ; ' * 

[0018] Next, the Bahia hall 13 for connecting the electronic circuitry (FET) 3 on the back with the 
photodiode 2 of substrate 1 front face is formed by dry etching from a substrate rear face. At this time, 
it etches so that the inisulator layer 14 formed in the substrate front face may remain in the pars 
basilaris ossis occipitalis of the Bahia hall 13. and the predetermined part of the insulator layer 8b 
above-mentioned after forming the Bahia hall 13 — patterning — carrying out — gold plate — the 
ohmic electrode 5 of resistance 5 — the wiring 7 which connects ohmic electrode 3b of a and FET3 — 
it connects with gate electrode 3a of b and FET3, wrap wiring 7c is formed for the inside of the Bahia 
hall 13, and surface protective coat 9a is formed on this. 

[0019] Next, after turning up the substrate front face in which the photodiode was formed and removing 
an insulator layer 14, Insulator layer 8c is formed, and it is this p+ of the above-mentioned photodiode 2 
Impregnation layer 2c and n+ Patterning is carried out so that 2d of impregnation layers may be exposed, 
and p electrode 2a of a photodiode 2 and n electrode 2b are vapor-deposited here. And 8d of insulator 
layers is prepared on it, it gold-plates by carrying out patterning of this to a predetermined configuration, 
wiring 7a which connects p electrode 2a and wiring 7c formed in the Bahia hall 13 is formed, and p 
electrode 2a of a' photodiode and gate electrode 3a of FET are connected electrically. And finally 

protective coat 9b is prepared in a substrate front face, and equipment is completed. — 

[0020] Next, actuation is explained; The lightwave signal of the short wavelength region (0.85 v 
micrometers) which carried out incidence to the photodiode 2 of GaAs substrate 1 front face is changed 
into a current like the' conventional example, is taken out from p electrode 2a of a photodiode 2, and is 
inputted into gate electrode 3a of FET3 by the side of a substrate rear face through Wiring 7a, and, 7c. 
Since the leakage light which carries out incidence to the exterior of a photodiode 2 at.thistime has the 
thickness of a substrate 1 sufficiently as thick as about 100 micrometers, it is absorbed on a substrate 
front face, the incidence^ of the light to barrier layer 3c of FET3 on the rear face of a substrate etc. is 
controlled, and actuation of FET is stabilized. 
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[0021] Generally it is the power Popt of incident light. If a reflection coefficient is set to R and thickness 
of a and a substrate is set to x for an absorption coefficient Popt =(1-R) e-ax — the absorption 
coefficient a in the GaAs substrate in the wavelength of lambda= 0.85 micrometers from drawing in 
which being shown by the relation of (1) and showing the absorption coefficient in each wavelength of 
the various photo detectors of drawing 15 from it being 4x103cm-1 (4x103mum-1) As a reflection 
coefficient R= 0, it is a formula (1). When this is substituted, as drawing showing the absorption property 
in the substrate side of a lightwave signal as shown in drawing 16 obtained and shown in this drawing 
The lightwave signal of the short wavelength region (0.85 micrometers) which carried out incidence to 
the substrate is almost absorbed in the depth with an extent of 20 micrometers from a substrate front 
face. 

[0022] And the current taken out from p electrode 2a of a photodiode 2 flows into load resistance 4 
through wiring 7a and wiring 7c in the Bahia hall, and is transformed into a voltage signal here. And this 
voltage signal is amplified with the voltage amplifier which consists of FET3 and load resistance 5, and is 
taken out from a bonding pad 6 by the equipment exterior as an output. 

[0023] Next, the example of mounting to the package of the opto-electronic integrated circuit 
constituted as mentioned above is explained. Drawing 4 is a block diagram when mounting the opto- 
electronic integrated circuit of the above-mentioned configuration in a package, and in drawing, 15 is a 
package body and 16 is the lead for current supply and a signal output, and the pad section 17 for fixing 
a chip to the point is formed, and it is fixed by using a pewter 19 as a binder in the bonding pad 6 on the 
rear face of a chip, and two or more parts. Moreover, 18 is a package body 15 and a ceramic substrate 
which performs the insulation during lead 16, and the thickness is. designed by the appearance to which 
the electronic circuitry on the rear face of a chip does not contact package 15 pars basilaris ossis 
occipitalis. 20 is a wire which connects lead 16 with BONJIINGUPADDO 6 on the front face of a 
substrate. Moreover, 21 is the cap of a package body 15 and the aperture 22 for optical incidence for 
incorporating a lightwave signal in a package 15 is formed in the location equivalent to the above- 
mentioned photodiode 2 upper part. 

10024] in addition, although the above-mentioned example explained the case where a bonding pad 6 
was formed in both sides of a substrate, a bonding pad 6 is one side of a substrate — like the 2nd 
example which may be in **, for example, is shown in drawing 5 , Bud 6 may be formed only in substrate 
1 front face, and the pad member 23 for the die bond for fixing a substrate 1 to a package at a 
substrate rear-face side may be formed. That is, each pad of the electronic circuitry currently formed in 
the substrate rear-face side is connected with the pad 6 on the. front face. of a substrate through the 
Bahia hall 13. The design top of a package and a pad location are not limited by doing in this way, and 
the degree of freedom of arrangement is large. 

[0025] Drawing 6 shows the example of mounting to the package. As shown in drawing 6 , connection 
between each pad 6 and the. lead 16 by the side of a package is made only with a wire 20. With this 
configuration, in case a substrate is fixed to a package 15, since precision is not required for the 
example of mounting of drawing 4 in the pad member 23 by the side of a chip 1, and the alignment 
between the pad sections 17 of lead 16, there is a merit that mounting becomes easy. 
[0026] Moreover, drawing 7 shows the 3rd example of this invention, and the case where a pad 6 is 
brought together in a substrate rear face is shown. The pad of the photodiode 2 by the side of a 
substrate front face is connected with the pad 6 by the side of a substrate rear face through the Bahia 
hall 13. Thus, with constituting, at the time of mounting to a package, each pad can be connected to the 
direct lead 16, and a wirebonding process will not be needed compared with the two above-mentioned 
examples of mounting, but it will be shortened like an erector. The part and chip size which furthermore 
do not have a pad member in a substrate, side compared with the structure of drawing 5 can be 
cutback-ized. 

[0027] Thus/while forming a photo detector 2 on the 1 principal plane of the single. GaAs substrate 1 
according to this example Form the electronic-circuitry component 3 on other principal planes, and the 



-7- 



* Bahia hall 13 is established for between these components in a substrate 1. Since it was made to 
connect electrically with Wiring 7a and 7c, and a leakage lump of the light to the electronic-circuitry 
component 3 can be absorbed with a substrate and there is no limit in the physical relationship of a 
photo detector and an electronic-circuitry component, The degree of freedom of the layout of a 
component is high, and the opto-electronic integrated circuit excellent in integration can be obtained. 
[0028] In addition, although the above-mentioned example explained what used GaAs for the substrate, 
the substrate ingredient used may not be restricted to this and may be other haHHnsulation ingredients, 
silicon, etc., such as InP. 

[0029] Moreover, by this invention, although the above-mentioned example showed what formed the 
aperture 22 for optical incidence in some caps 21 of a package, since the electronic-circuitry 
component is formed in the substrate rear-face side, about all the top faces of a package, it is good also 
as an aperture for optical incidence, there is no problem of alignment, such as alignment precision of a 
chip and a cap, and assembly can be performed easily. 

[0030] Next, the 4th example of this invention is explained. A photo detector and an electronic-circuitry 
component are constituted from this example on the substrate which became independent respectively, 
the fields of the field in which the component of each substrate was formed, and an opposite hand are 
doubled, and it is made to connect electrically using the Bahia hall formed in each. As shown in drawing 
8 , the photo detector 2 and the electronic-circuitry component 3 are constituted on substrate 1a which 
became independent respectively, and 1b t the Bahia halls 13a and 13b are formed in a substrate rear 
face from each substrate front face, it connects with the pads 6a and 6b on the rear face of a substrate, 
and connection of a photo detector and an electronic-circuitry component is made with solder 19 in 
connection between rear^ace pad 6a of each substrate, and 6b. 

[0031] Moreover, drawing 9 is drawing showing the 5th example of this invention, and a photo detector 
and an electronic-circuitry component are constituted on the substrate which became independent 
respectively, p of a photo detector 2, n electrode 2a, and 2b are connected with the electronic-circuitry 
component 3 using a wire, and it is drawing 9 (a) first. So that it may be shown Wiring 71a connected 
with p electrode 2a of a photo detector 2 after fixing substrate rear faces with solder 19 using the gold 
plate layer 10 of a mutual rear face, It is obtained by connecting between the pads 6 formed in the 
substrate rear face through the Bahia hall 13 using a wire 20 from the substrate 1b front face in which 
the electronic-circuitry component 3 was formed. 

[0032] Furthermore, it is drawing 9 (b). The modification is shown and you may make it connect between 
the pads 6 formed in the substrate rear face through the Bahia hall 13 using a wire 20 from wiring 71b 
linked to gate electrode 3a of FET3, and the substrate 1a front face in which the photo detector 2 was 
formed. 

[0033] Thus, with constituting a photo detector and an electronic-circuitry component on the substrate 
which became independent respectively, while being able to reduce the incident light to a photo detector 
like the above 1st thru/or the 3rd example, the thing of various construction material as a substrate can 
be used, for example, silicon can be used for the substrate by the side of a photo detector, the photo 
detector of a long-wavelength-region region can also be formed* and the degree of freedom of the 
combination of a device can consider as a high thing. 
[0034]- 

[Effect of the Invention] As mentioned above, according to the opto-electronic integrated circuit 
concerning this invention, a photo detector is formed on the 1 principal plane of a substrate. An 
electronic-circuitry component is formed on the substrate side (other principal planes) of different 
another side from the field in which this photo detector was formed. Since it was made to connect 
electrically using the Bahia hall in which the above-mentioned photo detector and the above-mentioned 
electronic-circuitry component were prepared by the above-mentioned substrate Incident light is almost 
absorbed on the^substrate front face of the field in which the photo detector is formed. The incidence of 
the light to the electronic-circuitry component currently formed in the substrate rear face can decrease, 
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and change of the operating state of FET can be controlled, and since the degree of freedom of the 
layout of a component is still higher between a substrate top face and a mask, it excels in integration, 
and it is effective in the ability to/ a^ ■ ; jj ^ , ;f ; 

[0035] Moreover, form a photo detector on the 1 principal plane of the 1st substrate, and an ejectronic- 
circuitry component is formed on the 1., principal plane f of the 2nd substrate. Since eaph other principal 
planes of the 1st substrate of the above and the 2nd substrate were made to counter, the. laminating 
was carried out and the opto-electronic integrated circuit was constituted, even if it forms a photo 
detector and a digital disposal circuit in a different substrate according to an individual While being able 
to reduce the incidence of the light to an electronic-circuitry component effectively, the selection width 
of face of a substrate ingredient can form the photo detector of breadth and various classes, and it is 
effective in the degree of freedom of the combination of a device improving. . , 



[Translation done.] 



* NOTICES* 

JPO and NCI PI are not responsible for any 

damages caused by the use of this translation. *, > . ^ 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is Bataan drawing showing the opto-electronic integrated circuit by the. 1st example of 
this invention. ^. 
[Drawing 2] It is the sectional view showing the opto-electronic integrated circuit by the 1st example of 
this invention. * :: 
[Drawing 3] It is process-flow drawing for forming the opto-e|ectronic integrated circuit by the 1st 
example of this invention. ?: v...*' 

[Drawing 4] It is drawing showing the example of mounting to the package of the opto-electronic , 
integrated circuit by the 1st example of this invention. 

[Drawing 5] It is pattern drawing showing the opto-electronic integrated circuit by the 2nd, example of 
this invention. " . " ' ■ ' 

[Drawing 6] It is drawing showing the example of mounting to the package of the opto-electronic 
integrated circuit by the 2nd example of this invention. 

[Drawing 7] It is pattern drawing showing the opto-electronic integrated circuit by the 3rd example of 
this invention. 

[Drawing 8] It is the sectional view showing the opto-electronic integrated circuit by the 4th example of 
this invention. 

[Drawing 9] It is the sectional view showing the opto-electronic integrated circuit by the 5th example of 
this invention, and its modification. 

[Drawing 10] It is pattern drawing showing the conventional opto-electronic integrated circuit. 
[Drawing 1 1] It is the sectional view showing the conventional opto-electronic integrated circuit. 
[Drawing 12] It is the circuit diagram of an opto-electronic integrated circuit. 

[Drawing 13] It is the sectional view showing other conventional opto-electronic integrated circuits. 
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* [Drawing 14] It is the sectional view showing the conventional opto-electronic integrated circuit of 
further others. - ' . 

[Drawing 15] It is drawing showing the absorption coefficient in each wavelength of various photo ■ 
detectors. 

[Drawing 16] It is drawing showing the absorption property in the substrate side of a lightwave signal. 
[Description of Notations] 

1 Substrate 

2 Phbtodiode 
2a p electrode 
2b n electrode 

2c p+ Impregnation layer 
2d n+ Impregnation layer 

3 Field-effect Transistor 
3a Gate electrode 

3b OMMIKKU electrode 

3c Barrier layer 

3d Ohmic contact layer 

4 Load Resistance 

5 Load Resistance 

6 Bonding 

7 Wiring 

13 Bahia Hall 

8 Insulator Layer 

9 Protective Coat 

10 Rear-Face Gold Plate 

1 1 Optical Fiber 

12 Optical Incidence Field 

1 4 Insulator Layer 

15 Package 

16 Lead f 

17 Pad Section 

18 Ceramic Substrate 

19 Solder 

20 Wire 

21 Cap 

22 Aperture for Optical Incidence 

23 Pad Member 



[Translation done.] 
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